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DETAILED ACTION 

1. The originally submitted claims contained two consecutive claims numbered as 27. The 
later of the claims was renumbered as 28, and the remaining claims were renumbered as 29 to 54, 
respectively. Claims 1-54 are pending and examined on the merits. 

Priority 

2. Applicant's claim for priority to application number 09/248,388 and provisional 
applications 60/074,535, 60/1 10,279 and 60/1 10,202 is acknowledged. However, the non- 
provisional and provisional applications upon which priority is claimed fails to provide adequate 
support under 35 U.S.C. 1 12 for the instant invention as no mention of the stabilized cells of the 
instant invention has been made in any of the prior applications. The priority date for the instant 
application will be given the instant filing date of March 7, 2001. 

Specification 

3. The disclosure is objected to because of the following informalities: The specification 
claims priority to application 09/248,388, which is not a parent application as it fails to disclose 
or mention the subject matter of the instant invention. 

Appropriate correction is required. 

Oath/Declaration 

4. The oath or declaration is defective. A new oath or declaration in compliance with 37 
CFR 1.67(a) identifying this application by application number and filing date is required. See 
MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 
Priority to claimed to applications which the instant application is not entitiled for the reasons set 
forth above.. 
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Claim Objections 

5. Claims 35 is objected to because of the following informalities: There is no reference in 
the preamble or in part (a) to the biological specimen as referred to in part (b) or the ~~ 
improvement referred to in part (d). 

6. Claim 47 is objected to because of the following informalities: There is no reference in 
the preamble or in parts (a) or (b) of the "rare cells" referred to in part (c). ^ 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

8. Claims 1-54 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 1 and 7 recites "physically and biologically stable". The specification defines 
"stabilized" a maintaining antigen integrity in a reproducible manner over time. The 
specification does not define "physically and biologically stable" versus "stabilized". For 
purpose of examination "biologically stabilized" will be read as maintaining antigen integrity and 
cellular integrity over time. 

Claims 5, 15 and 32 recite Hoechst 33342 and BODIPY™ which are trade names. The 
product represented by said trade names can vary with time, thus the claims are rendered 
indefinite by reference to an object which is variable. 

Claims 1 recites "redundant labeling... with at least two fluorescent labels having the same 
spectral properties". Claim 7 recites "redundant membrane labeling". Claim 10 recites 
"cell.. .labeled redundantly". Claims 20, 28 and 37 recite "redundantly labeled". It is unclear 
what encompasses the claimed redundant labeling as only chemically identical fluorescent 
moieties would have the same spectral properties. For purpose of examination the redundant 
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fluorescent labels will encompass different antibodies conjugated to identical fluorescent 
moieties or different chemicals conjugated to identical fluorescent moieties. Thus labeling with 
any mixture of antibodies or chemicals directed toward different cellular determinants but having 
identical fluorescent moieties will be considered as redundant labeling. 

Claims 1,7, 10, 35 and 47 are vague and indefinite in the recitation of "up to at least six 
months" which is a contradiction in terms as "up to" six months means six months or less, but 
"at least" six months means six months or more. 

The recitation of "dye" in claim 8 lacks proper antecedent basis in claim 7. 

Claim 16 recites "detectably labeled membrane". Claim 36 recites a "membrane is 
redundantly labeled". A membrane can acquire a label by means of the direct incorporation of a 
dye or stain, or by means of antibodies conjugated to fluorescent moieties, wherein said 
antibodies bind to proteins on the cell membrane. For purpose of examination, a labeled 
membrane will be confined to the direct incorporation of a stain or dye within the membrane. 

The recitation of "the method as claimed in claim 47" lacks proper antecedent basis as 
claim 47 is drawn to a kit, not a method. 

9. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

10. Claims 24, 25, 26, 43, 44, 45, 51, 52 and 53 are rejected under 35 U.S.C. 112, first 
paragraph, as containing subject matter which was not described in the specification in such a 
way as to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. The specification teaches stabilized cells useful as 
controls for the detection of rare cells, said stabilized cells carrying determinants which are the 
same as said rare cells. Claims 24, 25, 26, 43, 44, 45, 51, 52 and 53 are drawn to CEM T-cell 
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leukemia cells, Raji B-cell leukemia cells and SU-DHL non-Hodgkin's leukemia cells having the 
labeled determinants of CD4, CD 19 and CD20, respectively. However, CD4, CD 19 and CD20 
are determinants which are common to hematopoietic cells (Abbas et al, Cellular and Molecular 
Immunology, (Textbook), 1991, page 398). It is not clear how these cell lines carrying the 
recited labeled determinant would be useful as a control for the detection of rare cells. In the^ 
event of screening for residual disease in patient suffering from T-cell, B-cell or Hodgkin's 
disease, these cellular determinants would not be unique to the malignancies, therefore, one of 
skill in the art would not be able to use these cells as control cells representing residual cancer 
cells. One of skill in the art would be subject to undue experimentation in order to discover 
additional determinants on CEM T-cell leukemia, Raji B-cell leukemia and SU-DHL non- 
Hodgkin's leukemia cells which would be representative of unique determinants present on the 
malignant cells of patients suffering from said T-cell, B-cell and non-Hodgkin's leukemias, 
wherein said determinant would not be present on non-malignant hematopoietic cells. Given the 
state of the art and the lack of teaching in the specification regarding the above, one of skill in the 
art would be subject to undue experimentation in order to practice the claimed invention. 

11. Claims 22, 23, 41, 42, 49 and 50 are rejected under 35 U.S.C. 1 12, first paragraph, 
because the specification, while being enabling for a control cell further comprising a detectable 
label bound to an intracellular determinant which is an estrogen receptor or an androgen receptor 
and a method of using said cell in the detection of rare cells, does not reasonably provide 
enablement for a control cell further comprising a detectably labeled surface determinant which 
is an estrogen receptor or an androgen receptor. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use 
the invention commensurate in scope with these claims. The art teaches that both the estrogen 
receptor and the androgen receptor are located in the nucleus (see: Goodman & Gilman's The 
Pharmacological Basis of Therapeutics, 2001, pages 1606-1607 and pages 1637-1638) within 
estrogen receptor positive cells, and androgen receptor positive cells, respectively. Neither the 
specification nor any art of record teaches a surface determinant which is an estrogen or androgen 



Application/Control Number: 09/801,471 
Art Unit: 1642 



Page 6 



receptor. One of skill in the art would be subject to undue experimentation without reasonable 
expectation of success in order find a surface determinant on an MCF-7 cell which is an estrogen 
receptor or to find a surface determinant on a LNCaP cell which is an androgen receptor. 

Claim Rejections - 35 USC §103 

12. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

14. Claims 1, 2, 4, 5, 6, 10, 12, 14, 15, 28, 29, 31, 32 and 33 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Davis (EP 469,766, reference Bl of the IDS filed Sep 25, 
2001) as evidenced by Leifet al (US 5,188,935) in view of Terstappen et al (WO 95/13540) and 
Maples (WO 94/16314) and Gross et al (PNAS, 1995, vol. 92, pp. 537-541). 

Claim 1 is drawn to a process for producing a stabilized cell, said process comprising: the 
redundant labeling of said control cell with at least two florescent labeled having the same 
spectral properties; contacting said labeled cells with a fixative; removing excess fixative to 
promote long-term storage, said control cells being biologically stable for a period up to at least 
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six months. Claim 2 specifies the fixatives of paraformaldehyde, formaldehyde and 
glutaraldehyde and glyoxal. Claim 4 specifies that the label is an antibody immunologically 
specific for an antigen present on said cells, said antibody having a fluorescent conjugate. Claim 
5 is drawn to the labeling of cellular components with DAPI, Hoechst 33342, acridine orange, 
rhodamine derivatives, neutral red and lipophilic BODIPY™. Claim 6 specifies the cellular 
components of nucleic acids, nuclei, lysosomes, golgi apparatus, mitochondria and endoplasmic 
reticulum. 

Claim 10 is drawn to a stabilized cell, wherein said control cell is labeled redundantly 
with at least two fluorescent labels having the same spectral properties and cellular components 
and antigenic moieties of said control cell have been stabilized for a period up to at least six 
months by exposure to fixative. Claim 12 specifies the fixatives of paraformaldehyde, 
formaldehyde and glutaraldehyde and glyoxal. Claim 14 specifies said control cells 
immunologically specific for an antigen present on said cells, said antibody having a fluorescent 
conjugate. Claim 15 specifies that the cellular components of said control cells are labeled with 
DAPI, Hoechst 33342, acridine orange, rhodamine derivatives, neutral red and lipophilic 
BODIPY™. 

Claim 28 is drawn in part to a stabilized cell comprising a redundantly labeled membrane, 
said membrane being labeled with at least two fluorescent labels having the same spectral 
properties , said cells further comprising stabilized cellular components and antigenic moieties , 
said stabilization being affected by exposure to fixative, wherein said control cells are tumor 
cells. Claim 29 specifies the fixatives of paraformaldehyde, formaldehyde and glutaraldehyde 
and glyoxal. Claim 31 specifies said control cells immunologically specific for an antigen 
present on said cells, said antibody having a fluorescent conjugate. Claim 32 specifies that the 
cellular components of said control cells are labeled with DAPI, Hoechst 33342, acridine orange, 
rhodamine derivatives, neutral red and lipophilic BODIPY™. Claim 33 specifies that the cellular 
components are nucleic acids, nuclei, lysosomes, golgi apparatus, mitochondria and endoplasmic 
reticulum. 
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Davis teaches a method of making a control cell which is fixed by paraformaldehyde, said 
excess paraformaldehyde being removed after fixing (column 9, lines 20-30). Davis teaches that 
cells so fixed retain their ability to be tagged with antibodies conjugated to fluorescent markers, 
stains such as fluorescein, rhodamine and cyanine dyes and nucleic acid stains (column 5 , line 
39 to column 6, line 1). Davis et al teach that said control cells may be derived for leukemias, 
cancers (column 5, lines 16-20, column 8, lines 4-6) and tumor cell lines (column 8, lines 8-1 1). 
Davis teaches that the cells may be dried after fixation but before labeling or conversely may be 
labeled after fixation but prior to drying. Davis does not specifically teach that the fixed cells or 
the fixed and dried cells would be biologically stabilized for six months, however, the method of 
paraformaldehyde fixation appears to be identical to the claimed method of fixation, therefore it 
is reasonable to assume that the fixed cells of Davis would be biologically stable for at least six 
months. Davis does not specifically teach the order of the claimed met hod steps wherein the 
cells are labeled before being fixed (column 8, lines 45-49)y / Leif et al teach that antigen- 
antibody complexes on leukocytes are preserved after cross-linking with dialdehyde fixing 
reagents (column 4, lines 4-16). Therefore, it would be reasonable to assume that the control cell 
of Davis could be labeled before or after fixing with glutaraldehyde or glyoxal. Lief et al do not 
teach the redundant labeling of the fixed cells, the stability of the fixed cells, nor the labeling of 
tumor cells or tumor cell lines for use as control cells. Davis does not specifically teach the 
redundant labeling of the cells with at least two fluorescent labels having the same spectral 
properties. 

Maples et al teach differentially labeled reconstituted control cells. Maples et al teach 
that the use of said cells represents an improvement in the art over the use of fluorescent beads as 
said cells have the same size shape and light scatter characteristics of the analyte (page 3, lines 8- 
31). Thus it can be concluded that the control cells of Maples are labeled with the same 
fluorescent markers as the analyte to enable the simultaneous analysis of labeled analyte and 
controls (page 5, lines 9-13). Maples et al do not teach control cells exposed to fixative. 
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Gross et al teach the redundant labeling of BT-20 cells with antibodies which reacted 
with the cytokeratins 5, 6, 8 and 18, said antibodies conjugated to the fluorescent moiety PerCP 
(page 538, second column lines 19-26). 

Terstappen et al (WO 95/13540) teach a method of labeling rare cells wherein "one or 
more monoclonal antibodies, labeled with a first fluorochrome" differentially reacts with all cell 
populations in the sample (page 5, lines 19-24). Thus it can be concluded that Terstappen et al 
teach the redundant labeling of analyte cells with a redundant fluorescent moiety. Terstappen et 
al teach fixed fluorescent cells as control cells (page 6, lines 26-29). Terstappen et al do not 
teach the method of fixing said control cells or the resulting stability of said control cells. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to redundantly label the control cells taught by Davis with 
antibodies which immunospecifically bind different target antigens, said antibodies being 
conjugated to the same fluorescent moiety. One of ordinary skill in the art would have been 
motivated to do so with a reasonable expectation of success by the teachings of Gross et al and 
Terstappen et al (WO 95/13540) on the redundant labeling of rare cells, and the teachings of 
Maples et al on the improvement in the art affected by the use of control cells labeled with the 
same fluorescent markers as analyte cells. One of skill in the art would be motivated to 
redundantly label the control cells because (a) the usefulness of redundantly labeling analyte rare 
cells has been demonstrated by Gross et al and Terstappen et al, and (b) the teachings of Maples 
et al directs one of skill in the art to label control cells with the same fluorescent reagents as 
analyte cells. 

15. Claims 1-6, 10, 12-15 and 28-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Davis and Leif et al and Maples et al and Terstappen et al (WO 95/13540) and 
Gross et al as applied to claims 1, 2, 4, 5, 6, 10, 12, 14, 15, 28, 29, 31, 32, 33 above, and further 
in view of Gibson et al (Bone Marrow Transplantation, 1988, Vol. 3, pp. 567-576) and 
Waggoner et al (Human Pathology, 1996, Vol. 27, pp. 494-502) and Haugland (Handbook of 
Fluorescent Probes and Research Chemicals, 1992, 5th Edition, pp. 235-269). The combination 
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of Davis and Lief et al and Maples et al and Terstappen et al (WO 95/13540) and Gross et al 
render obvious the embodiments of claims 1, 2, 4, 5, 6, 10, 12 ? 14, 15, 28, 29, 31, 32 and 33 for 
the reasons set forth above. 

Claim 3 specifically embodies the method of claim 1 wherein the fluorescent labels are 
membrane labels selected from the group consisting of long chain lipophilic: carbocyanines, 
indocarbocyanines, indodicarbocyanines and analogs thereof, aminostyrl dyes, C18 rhodamine B, 
and CI 8 fluorescein dyes. 

Claims 13 and 30 specifically embody the control cells of claims 10 and 28, respectively, 
wherein the fluorescent labels are membrane labels selected from the group consisting of long 
chain lipophillic: carbocyanines, indocarbocyanines, indodicarbocyanines and analogs thereof, 
aminostyrl dyes, CI 8 rhodamine B, and C18 fluorescein dyes. 

Although the combination of Davis and Lief et al and Maples et al and Terstappen et al 
(WO 95/13540) and Gross et al render obvious the labeling of the claimed control cells with 
fluorescent labels, neither Davis nor Maples et al nor Terstappen et al (WO 95/13540) nor Gross 
et al specifically teach the labeling of a cell with the above recited membrane fluorescent labels. 

Gibson et al teach the labeling of rare tumor cells with reagents that stain glycolipids 
(page 567, first column, lines 13-19). Waggoner et al teach the use of diL-C18 as a membrane 
label to establish the location of the cellular membrane during fluorescence imaging (Table 1, 
"Membrane location and fluidity"). Dil-C18 is defined as an analog of carboindocyanines as 
stated on page 25, line 1 of the instant specification. 

Haugland teaches the octadecyl ester of fluorescein (page 253, under the heading 
"Lipophilic Fluorescein Probes"), the octadecyl indocarbocyanines and oxacarbocyanines and 
analogs thereof, dialkyamnostyrl and octadecyl rhodamine B (pages 260-261), all of which have 
the property of staining membranes. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to substitute the membrane stains taught by Waggoner et al and 
Haugland for the redundant anti-cytokeratin antibodies as taught by Gross et al in the control cell 
and method of making said control cell as taught by the combination of Davis and Lief et al and 
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Maples et al and Terstappen et al (WO 95/13540) and Gross et al One of ordinary skill in the art 
would have been motivated to do so with a reasonable expectation of success by the teachings of 
Gibson et al on the labeling of membrane glycolipids in a method of detecting rare tumor cells in 
bone marrow aspirates and the teachings of Waggoner et al on the usefulness of membrane 
probes to establish the location and fluidity of the membrane during fluorescence imaging. 

16. Claims 1-10 and 12-16, 18-21, 23 and 28-33 and 35-40, 42 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Davis and Lief et al and Terstappen et al and Maples et al and 
Gross et al and Gibson et al and Waggoner et al and Haugland as applied to claims 1-6, 10, 12-15 
and 28-33 above, and further in view of Racila et al (PNAS, 1998, Vol. 95, pp. 4589-4594) and 
Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) as evidenced by 
the abstract of Xing et al (Cancer Research, 1990, Vol. 50, pp. 89-96). The combination of Davis 
and Lief et al and Maples et al and Terstappen et al (WO 95/13540) and Gross et al and Gibson 
et al and Waggoner et al and Haugland render obvious the embodiments of claims 1-6, 10, 12-15 
and 28-33 for the reasons set forth above. 

Claim 7 is drawn to a process for producing a stabilized control cell comprising: the 
redundant labeling of said control cell with at least two florescent labels having the same spectral 
properties; contacting said labeled cells with a fixative; removing excess fixative to promote 
long-term storage, said control cells being biologically stable for a period up to at least six 
months, wherein said control cell expresses epithelial cell adhesion molecule on its surface and 
also expresses cytokeratin intra cellularly. Claim 8 specifically embodies the process of claim 7 
wherein cell fixative is selected from the group consisting of paraformaldehyde, formaldehyde 
and glutaraldehyde and glyoxal. Claim 9 specifically embodies the process of claim 7 wherein 
the fluorescent label is a membrane dye selected from the group consisting of long chain 
lipophillic: carbocyanines, indocarbocyanines, indodicarbocyanines and analogs thereof, 
aminostyrl dyes, CI 8 rhodamine B, and CI 8 fluorescein dyes. 

Claim 16 is drawn to a stabilized cell having determinants in common with rare cells, 
said stabilized cell comprising a detectably labeled membrane and stabilized cellular components 
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and antigenic moieties due to exposure to fixative, wherein said control cell is a tumor cell 
expressing EpCAM on its surface and intracellular cytokeratin. Claim 18 specifically embodies 
the cell of claim 16 wherein said fixative is selected from the group consisting of 
paraformaldehyde, formaldehyde and glutaraldehyde and glyoxal. Claim 19 specifically 
embodies the cell of claim 16 wherein said membrane label is selected from the group consisting 
of long chain lipophillic: carbocyanines, indocarbocyanines, indodicarbocyanines and analogs 
thereof, aminostyrl dyes, CI 8 rhodamine B, and CI 8 fluorescein dyes. Claim 20 specifically 
embodies the cell of claim 16 wherein said membrane is redundantly labeled with at least two 
fluorescent moieties having the same spectral properties. Claim 21 specifically embodies the 
control cell of claim 16, wherein said cell is a SKBR3 breast cancer cell further comprising a 
second detectably labeled surface determinant selected from the group consisting of 
mammoglobulin, human milk-fat globulin, and Her-2/neu. Claim 23 comprises the control cell 
of claim 16 wherein said cell is a LNCaP prostate cancer cell further comprising a detectably 
labeled determinant selected from the group consisting of PSMA, PSA and the androgen 
receptor. 

Claim 35 is drawn to a method of detecting an enumerating rare cells in a mixed cell 
population, the presence of said cells being indicative of severity of a disease state comprising: 

(a) obtaining a blood sample suspected of containing said rare cells 

(b) preparing an immunomagnetic sample wherein said biological specimen is mixed 
with magnetic particles coupled to a ligand which reacts specifically with a determinant of the 
rare cells 

(c) contacting said immunomagnetic sample with at least one reagent which labels a 
determinant of said rare cells, and 

(d) analyzing the labeled rare cells to determine the presence and number of any rare 
cells, wherein the greater the number of rare cells present in said sample, the greater the severity 
of the disease, wherein the improvement comprises the addition of a stabilized cell for use as an 
internal control in said method, said control cell having determinants in common with said rare 
cells, and wherein said membrane of said control cell is detectably labeled and cellular 
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components and antigenic moieties of said control cells have been stabilized for a period up to 
six months by exposure to fixative. 

Claim 36 specifically embodies the method of claim 35 wherein said rare cell is a cancer 
cell and said disease is cancer. Claim 37 specifically embodies the method of claim 35 wherein 
said membrane is redundantly labeled with at least two fluorescent labels having the same 
spectral properties. Claim 38 specifically embodies the method of claim 35 wherein said 
membrane label is selected rom the group consisting of long chain lipophillic: carbocyanines, 
indocarbocyanines, indodicarbocyanines and analogs thereof, aminostyrl dyes, CI 8 rhodamine B, 
and C18 fluorescein dyes. Claim 39 specifically embodier the method of claim 35 wherein said 
ligand is an anti-EpCam, said reagent labels intracellular cytokeratin, said EpCam and 
cytokeratin being present in both rare cell and control cell. Claim 40 specifically embodies the 
method of claim 35 wherein the control cell is an SKBR3 breast cancer cell further comprising a 
second detectably labeled surface determinant selected from the group consisting of 
mammoglobluin, human milk fat globulin, and HER-2/neu. Claim 42 specifically embodies the 
method of claim 39 wherein the control cell is an LNCaP prostate cancer cell further comprising 
a second detectably labeled determinant selected from the group consisting of PSMA, PSA and 
androgen receptor. 

The combination of Davis and Lief et al and Terstappen et al and Maples et al and Gross 
et al and Gibson et al and Waggoner et al and Haugland render obvious the process of producing 
a control cell comprising a redundantly labeled membrane, the membrane stains of long chain 
lipophillic: carbocyanines, indocarbocyanines, indodicarbocyanines and analogs thereof, 
aminostyrl dyes, CI 8 rhodamine B, and the control cell produced thereby. The combination of 
Davis and Lief et al and Terstappen et al and Maples et al and Gross et al and Gibson et al and 
Waggoner et al and Haugland do not teach a method of producing a stabilized control cell 
expressing epithelial cell adhesion molecule on its surface, a stabilized tumor cell expressing 
EpCam on its surface, a stabilized SKBR3 breast cell expressing EpCam on its surface and 
further comprising a detectably labeled surface determinant selected from the group consisting of 
mammoglobulin, human milk- fat globulin and Her-2/neu, or a stabilized LNCaP prostate cancer 
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cell expressing EpCam on its surface and further comprising a detectably labeled determinant 
selected from the group consisting of PSMA, PSA and androgen receptor or an immunomagnetic 
separation of cancer cells from normal cells in a biological specimen wherein a ligand is anti- 
EpCam in a method of detecting rare cancer cells wherein the detection of said cancer cells is 
correlated with the severity of the disease and wherein the method is improved by the addition of 
control cells , said control cells having determinants in common with said rare cells. However, it 
is noted that the combination of Davis and Lief et al and Terstappen et al and Maples et al and 
Gross et al do render obvious the control cell comprising the determinant of intracellular 
cytokeratin as taught by Gross et al (page 538, second column, second paragraph). 

Racila et al teach the detection of rare prostate cancer cell and rare breast cancer cells in 
the blood of patients . Racila et al teach that the greater the number of said rare cells the greater 
the severity of the disease (page 4592, first column, line 19 to second column, line 2 and Figure 
4). Racila et al teach the use of SKBR3 breast cancer cells and LNCaP prostate cancer cells as 
standards to evaluate the reagents used in the immunocytochemical detection and to determine 
the sensitivity of the assay (page 4589, second column, under the heading "Cell Lines"). Racila 
et al teach an immunomagnetic separation of rare prostate cancer cells or rare breast cancer cells 
from biological specimens, said assay using the ligand anti-EpCam (page 4589, beginning in 
second column, under the heading of "Sample Preparation for Flow Cytometric Analysis"). 
Racila et al further teach the labeling of said separated cells with the anti-cytokeratin CAMS .2 
antibody (page 4590, first column, lines 6-8), and the further labeling of said separated prostate 
cells with PSA and the redundant labeling of cytokeratins by means of monoclonal antibodies 
CK, 5D3, and LP34 (page 4590, first column, lines 24-30). Racila et al do not teach the SKBR3 
breast cell further comprising a detectably labeled surface determinant selected from the group 
consisting of mammoglobulin, human milk-fat globulin and Her-2/neu. Racila et al do not teach 
a method of producing SKBR3 or LNCaP as stabilized control cells comprising redundantly 
labeled membranes, or the control cells produced thereby, or an improvement to the 
immunomagnetic separation comprising the addition of said control cells as internal controls. 
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Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) teach 
immunomagnetic separation of rare breast cancer cells from biological specimens, said assay 
using the ligand anti-EpCam (page 573, second column under the heading "Sample preparation") 
and the further labeling of separated cells with the anti-cytokeratin antibody CAM5.2 (page 574, 
first column, lines 2-6). Terstappen et al teach a correlation between the number of said rare 
cells the severity of the disease ( Figure 2). Terstappen et al suggest a further assessment of the 
isolated rare breast cancer cells comprising the detection of mammoglobin, breast mucin and her- 
2 (page 577, second column , last eight lines). The abstract of Xing et al teaches that human milk 
fat globulin is a type of mammary mucin that is increased in breast cancer. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to substitute the specific cells of SKBR3 or LNCaP as stabilized 
control cells comprising redundantly labeled membrane for the general tumor cell line control 
cells taught by the combination of Davis and Lief et al and Terstappen et al and Maples et al and 
Gross et al and Gibson et al and Waggoner et al and Haugland; and to use said stabilized cells as 
an improvement to an immunomagnetic separation comprising the addition of said cells as 
internal controls. It would also be obvious to produce a stabilized SKBR3 control cell further 
comprising a detectably labeled surface determinant selected from the group consisting of 
mammoglobulin, human milk- fat globulin and Her-2/neu. 

One of ordinary skill in the art would have been motivated to do so with a reasonable 
expectation of success by the teachings of Racila et al and Terstappen et al on the use of SKBR3 
cells and LNCaP cells as standards in the evaluation of immunocytochemical detection, and the 
teachings of Maples et al on the improvement afforded to methods for detecting rare cells by the 
incorporation of biological cells as control cells and the teachings of Terstappen et al (WO 
95/13540) on the use of fixed fluorescent cells as control cells in the enumeration of rare cells by 
flow cytometry (page 6, lines 26-29 and page 5, line 19 to page 6, line 4). One of skill in the art 
would also be motivated by the teachings of Terstappen et al (International Journal of Oncology, 
2000) and Xing et al to further label said control cells for the determinants of milk-fat globulin, 
mammoglobin and Her-2 5 as these were suggested by Terstappen (2000) to further study the 
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correlation between said the detection of said determinants in blood and the presence of 
metastatic breast cancer (page 577, last ten lines). 

17. Claims 1-21, 23, 28-40 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Davis and Lief et al and Maples et al and Terstappen et al (WO 95/13540) and Gross et al 
and Gibson et al and Waggoner et al and Haugland and Racila et al and Terstappen et al 
(International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et al as applied to 
claims 1-10 and 12-16, 18-21, 23, 28-33 and 35-40, 42 above, and further in view of Young et al 
(US 5,529,933). 

The combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 
95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al 
and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et 
al render obvious the embodiments of claims 1-10 and 12-16, 18-21, 23, 28-33 and 35-40, 42 for 
the reasons set forth above. 

Claim 1 1 specifically embodies the control cell of claim 10, said control cell suspended in 
a buoyant density medium. 

Claim 17 specifically embodies the control cell of claim 16, said control cell suspended in 
a buoyant density medium. 

Claim 34 specifically embodies the stabilized cell of claim 28, said control cell suspended 
in a buoyant density medium. 

Although the combination of Davis and Lief et al and Maples et al and Terstappen et al 
(WO 95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et 
al and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing 
et al render obvious the stabilized fixed cells of the instant invention, neither Davis nor Lief et al 
nor Maples et al nor Terstappen et al (WO 95/13540) nor Gross et al nor Gibson et al nor 
Waggoner et al nor Haugland nor Racila et al nor Terstappen et al (International Journal of 
Oncology, 2000, Vol. 17, pp. 573-578) teach the stabilized, control cells suspended in a buoyant 
density medium. 
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Young et al teach stabilized red blood cells fixed with organic aldehydes such as 
formaldehyde or glutaraldehyde (column 10, lines 1 1-27) for use as a control in hematological 
analyses (column 11, lines 61-67). Young et al teach that said fixed red blood cells can be 
maintained for up to six months in a preferred formulation of a suspension medium (column 14, 
line 61 to column 15, line 39). Young et al do not teach cells with fluorescent labels for use in 
detecting rare cells. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to suspend the stabilized control cells as rendered obvious by the 
combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 95/13540) and 
Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al and Terstappen et 
al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) in buoyant density medium. 
One of ordinary skill in the art would have been motivated to do so with a reasonable expectation 
of success by the teachings of Young et al on the long-term stability of aldehyde fixed cells 
stabilizing medium. 

18. Claims 1-23, 28-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Davis 
and Lief et al and Maples et al and Terstappen et al and Gross et al and Gibson et al and 
Waggoner et al and Haugland and Racila et al (PNAS, 1998, Vol. 95, pp. 4589-4594) and 
Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et al 
and Young et al as applied to claims 1-21, 23, 28-40 and 42 above, and further in view of Rao et 
al (Cancer, 1980, Vol. 46, pp. 2902-2906). 

The combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 
95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al 
and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et 
al and Young et al render obvious the embodiments of claims 1-21, 23, 28-40 and 42 for the 
reasons set forth above. 
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Claim 22 specifically embodies the control cell of claim 16, wherein said control cell is a 
MCF-7 breast cancer cell further comprising a detectably labeled determinant which is an 
estrogen receptor. 

Claim 41 specifically embodies the method of claim 39, wherein the control cell is a 
MCF-7 breast cancer cell further comprising a detectably labeled determinant which is an 
estrogen receptor. 

Please note that the limitation of "surface" determinant has been omitted from the claims 
for the reasons set forth in the rejection under 35 U.S.C. 112, first paragraph, above. 

Although the combination of Davis and Lief et al and Maples et al and Terstappen et al 
(WO 95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et 
al and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) render 
obvious the methods and control cells comprising SKBR3 breast cancer cells, neither Davis nor 
Lief et al nor Maples et al nor Terstappen et al (WO 95/13540) nor Gross et al nor Gibson et al 
nor Waggoner et al nor Haugland nor Racila et al nor Terstappen et al (International Journal of 
Oncology, 2000, Vol. 17, pp. 573-578) nor Xing et al nor Young et al teach a control cell which 
is a MCF-7 breast cancer cell further comprising a detectably labeled determinant which is an 
estrogen receptor or a method of detecting and enumerating rare cells comprising the use of said 
control cell. 

Rao et al teach a MCF-7 control cell comprising a detectably labeled estrogen receptor 

2903, first column, under the heading "Staining with Fluorescein Conjugate" and the use of said 
control cells in the detection of breast cancer (page 2905, first column, lines 18-23 and page 

2904, second column, under the heading "17FE Uptake in Human Breast Cancer). Rao et al 
suggest the method of flow cytometry as a more precise method of quantitating the fluorescence 
intensity observed in tumor cells stained for the estrogen receptor. Rao et al do not teach a fixed 
MCF-7 cell or the use of said fixed control cell in an assay for rare cells. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to substitute the MCF-7 control cell for the fixed SKBR3 cell. 
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One of ordinary skill in the art would have been motivated to do so with a reasonable expectation 
of success by the teachings of Rao et al on the presence of estrogen receptors in both MCF-7 
cells and human breast cancer, and the use of MCF-7 cells as control cell in the detection of 
estrogen receptors in human cancers. 

19. Claims 1-23, 28-42 and 47-50, rejected under 35 U.S.C. 103(a) as being unpatentable 
over Davis and Lief et al and Maples et al and Terstappen et al and Gross et al and Gibson et al 
and Waggoner et al and Haugland and Racila et al (PNAS, 1998, Vol. 95, pp. 4589-4594) and 
Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et al 
and Young et al and Rao et al as applied to claims 1-23, 28-42 above, and further in view of 
Terstappen et al (WO 99/4 1613). 

The combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 
95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al 
and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et 
al and Young et al and Rao et al render obvious the embodiments of claims 1-23, 28-42 for the 
reasons set forth above. 

Claim 28 is further drawn to a stabilized cell comprising a redundantly labeled 
membrane, said membrane being labeled with at least two fluorescent labels having the same 
spectral properties , said cells further comprising stabilized cellular components and antigenic 
moieties , said stabilization being affected by exposure to fixative, wherein said control cells are 
selected from the group consisting of tumor cells, bacterially infected cells, virally infected cells, 
myocardial cells, circulating endothelial cells, and fetal cells in maternal circulation. 

Claim 47 is drawn to an improved kit for the screening of a patient for the presence of 
circulating tumor cells comprising: 

(a) coated magnetic nanoparticles comprising a magnetic core material, a protein base j 

i 

coating material and anti-EpCAM coupled directly or indirectly to said base coating material; 

(b) at least one antibody having a binding specificity for a cancer cell determinant; 

(c) cell specific dye for excluding sample components for other than said tumor cells; 

I 
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wherein the improvement comprises the addition of a container comprising stabilized cells for 
use in an internal control, said stabilized control cells having determinants in common with said 
rare cells, wherein said membrane of said control cell is detectably labeled and cellular 
components and antigenic moieties of said control cells have been stabilized for up to at least six 
months by exposure to fixative, said stabilized control cells being suspended in buoyant density 
medium. 

Claim 48 specifically embodies the method of claim 47, wherein said cell is a SKBR3 
breast cancer cell further comprising a second detectably labeled surface determinant selected 
from the group consisting of mammoglobulin, human milk- fat globulin, and Her-2/neu. 

Claim 49 specifically embodies the method of claim 47, wherein said control cell is a 
MCF-7 breast cancer cell further comprising a detectably labeled determinant which is an 
estrogen receptor. 

Claim 50 specifically embodies the method of claim 47, wherein said cell is a LNCaP 
prostate cancer cell further comprising a detectably labeled determinant selected from the group 
consisting of PSMA, PSA and androgen receptor. 

The combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 
95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al 
and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et 
al and Young et al and Rao et al renders obvious the stabilized control cells, wherein said cells 
are SKBR3 breast cancer cell further comprising a second detectably labeled surface determinant 
selected from the group consisting of mammoglobulin, human milk- fat globulin, and Her-2/neu; 
MCF-7 breast cancer cell further comprising a detectably labeled determinant which is an 
estrogen receptor; and LNCaP prostate cancer cell further comprising a detectably labeled surface 
determinant selected from the group consisting PSA and the use of said control cells in an 
method for the detection and enumeration of rare tumor cells using an immunomagnetic 
separation for the reasons set forth above. 

Davis further teaches a control slide kit for image analysis comprising cells which have 
been fixed with paraformaldehyde, reduced with a Schiff 's base after fixation and then dried 
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onto a slide or into a capillary tube with a protein, membrane stabilizing compounds (column 5, 
lines 23-28). Davis does not specifically teach tumor cells having the Ep-CAM determinant, or 
the enumeration and isolation of rare cells in circulation. 

Maples et al teach differentially labeled reconstituted control cells. Maples et al teach 
that the use of said cells represents an improvement in the art over the use of fluorescent beads as 
said cells have the same size shape and light scatter characteristics of the analyte (page 3, lines 8- 
31). Thus it can be concluded that the control cells of Maples are labeled with the same 
fluorescent markers as the analyte to enable the simultaneous analysis of labeled analyte and 
controls (page 5, lines 9-13). Maples et al do not teach control cells exposed to fixative. 

Terstappen et al (WO 95/13540) teach fixed fluorescent cells as control cells (page 6, 
lines 26-29). Terstappen et al do not teach the method of fixing said control cells or the resulting 
stability of said control cells. 

Young et al teach stabilized red blood cells fixed with organic aldehydes such as 
formaldehyde or glutaraldehyde (column 10, lines 1 1-27) for use as a control in hematological 
analyses (column 11, lines 61-67). Young et al teach that said fixed red blood cells can be 
maintained for up to six months in a preferred formulation of a suspension medium (column 14, 
line 61 to column 15, line 39). Young et al do not teach cells with fluorescent labels for use in 
detecting rare cells. However, Lief et al teach the maintenance of antibody-cell complexes 
through the aldehyde fixing process. 

Terstappen et al (WO 99/41613) teach a kit for the screening of a patient for the presence 
of circulating tumor cells comprising: 

(a) coated magnetic nanoparticles comprising a magnetic core material, a protein base 
coating material and anti-EpCAM coupled directly or indirectly to said base coating material; 

(b) at least one antibody having a binding specificity for a cancer cell determinant; 

(c) cell specific dye for excluding sample components for other than said tumor cells 
claims 48-62 of WO 99/41613). 



Application/Control Number: 09/801,471 
Art Unit: 1642 



Page 22 



Terstappen et al (WO 99/41613) further teach the claimed immunomagnetic method for 
the detection of circulating rare cells selected from the group consisting of endothelial cells, fetal 
cells in circulation, bacterial cells, myocardial cells and virally infected cells (claim 6). 

Neither Davis nor Lief et al nor Maples et al nor Terstappen et al (WO 95/13540) nor 
Gross et al nor Gibson et al nor Waggoner et al nor Haugland nor Racila et al nor Terstappen et 
al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) nor Xing et al nor Young et al 
and Rao et al teach an improved kit for the screening of a patient for the presence of circulating 
tumor cells comprising: a container comprising stabilized cells for use in an internal control, said 
stabilized control cells having determinants in common with said rare cells, wherein said 
membrane of said control cell is detectably labeled and cellular components and antigenic 
moieties of said control cells have been stabilized for up to at least six months by exposure to 
fixative, said stabilized control cells being suspended in buoyant density medium, wherein the 
control cells are SKBR3, MCF-7 or LNCaP. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to 

(a) use the control cells rendered obvious by the combination of Davis and Lief et al and 
Maples et al and Terstappen et al (WO 95/13540) and Gross et al and Gibson et al and Waggoner 
et al and Haugland and Racila et al and Terstappen et al (International Journal of Oncology, 
2000, Vol. 17, pp. 573-578) and Xing et al and Young et al and Rao et al as an improvement to 
the kit for detecting circulating rare cells in patient; and 

(b) to make stabilized control cells comprising a redundantly labeled membrane, said 
membrane being labeled with at least two fluorescent labels having the same spectral properties , 
said cells further comprising stabilized cellular components and antigenic moieties , said 
stabilization being affected by exposure to fixative, wherein said control cells are, in addition to 
the tumor cells rendered obvious by the combination of the prior art references stated in this 
section, are selected from the group consisting bacterially infected cells, virally infected cells, 
myocardial cells, circulating endothelial cells, and fetal cells in maternal circulation. 



Application/Control Number: 09/801,471 
Art Unit: 1642 



Page 23 



One of ordinary skill in the art would have been motivated to do so with a reasonable 
expectation of success by the teachings of Davis on a kit comprising paraformaldehyde fixed 
cells for use as a control slide in image analysis, and the teachings of Terstappen et al (WO 
95/13450) on the use of fixed fluorescent cells as control cells, and the teachings of Maples et al 
on the improvements afforded by the use of biological cells as control cells (versus fluorescent 
beads) and the teachings of Young et al on the stability of a cell fixed with aldehydes and stored 
in a suspension medium; and the teachings of Terstappen et al (WO 99/41613) on an 
immunomagnetic method for the detection of circulating rare cells selected from the group 
consisting of endothelial cells, fetal cells in circulation, bacterial cells, myocardial cells and 
virally infected cells . 

20. Claims 1-23, 27-42 and 46-50 and 54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Davis and Terstappen et al and Lief et al and Maples et al and Gross et al and 
Gibson et al and Waggoner et al and Haugland and Racila et al (PNAS, 1998, Vol. 95, pp. 4589- 
4594) and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578)and 
Xing et al and Young et al and Rao et al and Terstappen et al (WO 99/41613) as applied to 
claims 1-23, 28-42 and 47-50 above, and further in view Shih (Journal of Pathology, 1999, Vol. 
189, pp. 4-1 1) and Shih et al (Cancer Research, 1994, Vol. 54, pp. 2514-2520) and the abstract of 
Silverstein et al (Journal of Biological Chemistry, 1992, Vol. 267, pp. 16607-16612) 

The combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 
95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al 
and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et 
al and Young et al and Rao et al and Terstappen et al (WO 99/41613) render obvious the 
embodiments of claims 1-23, 28-42 and 47-50 for the reasons set forth above. 

Claim 27 specifically embodies the control cell of claim 16, wherein said control cell is a 
C32 melanoma cell further comprising a second detectably labeled surface determinant which is 
a CD 146 molecule. 
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Claim 46 specifically embodies the method of claim 39, wherein the control cell is a C32 
melanoma cell further comprising a second detectably labeled surface determinant which is a 
CD 146 molecule. 

Claim 54 specifically embodies the kit of claim 47, wherein the control cell is a C32 
melanoma cell further comprising a second detectably labeled surface determinant which is a 
CD146 molecule. 

The combination of Davis and Lief et al and Maples et al and Terstappen et al (WO 
95/13540) and Gross et al and Gibson et al and Waggoner et al and Haugland and Racila et al 
and Terstappen et al (International Journal of Oncology, 2000, Vol. 17, pp. 573-578) and Xing et 
al and Young et al and Rao et al and Terstappen et al (WO 99/41613) render obvious the claimed 
control cells, methods and kits of the instant claims 27, 46 and 54 with the exception of the C32 
melanoma cancer cell detectably labeled on the CD 146 molecule. 

Terstappen et al (WO 99/41613) teach that melanoma can be detected using the 
immunomagnetic compositions, kits and methods disclosed therein (page 75, lines 8-10 and 17). 
Terstappen et al do not teach C32 control cells comprising a detectable label on the CD 146 
molecule. 

The Shih (1999) teaches that the detection of CD 146 is useful in the diagnosis of 
melanoma (abstract). Shih further teaches that a synonym for the CD 146 antigen is the A32 
antigen (page 4, second column, lines 1-6). 

Shih et al (1994) teach that the A32 antigen is expresed on the cell surface of most 
melanomas and on melanoma cell lines (abstract and Figure 7 on page 2519). 

The abstract of Silverstein et al teaches that C32 cells are wild-type melanoma cells. 
It would be reasonable to conclude that C32 cells expressed the CD146/A32 antigen. 

Neither the abstract of Shih or Silverstein et al teach fixed stabilized C32 cells 
comprising a detectably labeled CD 146 molecule. 

It would have been prima facia obvious to one of ordinary skill in the art at the time the 
claimed invention was made to substitute C32 cells having a detectably labeled cell surface 
determinant which is a CD 146 molecule for the general tumor cells taught by Davis. 
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One of ordinary skill in the art would have been motivated to do so with a reasonable expectation 
of success by the teachings of the abstract of Silverstein on C32 cells being representative of 
melanoma and the teachings of Shih et al on the CD146/A32 molecule as being diagnostic for 
melanoma and the presence of the CD146/A32 antigen on melanoma cell lines.. 

21. All claims are rejected. 

Conclusion 

22. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Karen Canella whose telephone number is (703) 308-8362. The examiner 
can normally be reached on Monday through Friday from 8:30 am to 6:00 pm. A message may 
be left on the examiner's voice mail service. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Anthony Caputa, can be reached on (703) 308-3995. 
Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the Group receptionist whose telephone number is (703) 308-0196. 
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